The authors offered the new formula of the thermodynamic functions in a magnetic field. The authors have also found that thermodynamic functions of internal energy dU and free energy dF changes in the magnetic field.
Introduction
In recent years, a large number of works have devoted to the influence of magnetic field on the thermodynamic functions.
The aim of the work is how to behave inside dU and free energy dF under the action of a magnetic field.
Theory
The internal energy U is determined according to the first law of thermodynamics, as the difference between the amount of heat, system messages, and the work done by the system on external bodies: U = Q -A (1) Helmholtz free energy F is defined as follows: F = U -TS (2) where, T-temperature and S-entropy.
Since the isothermal process the amount of heat received by the system, as well TΔS, then loss of free energy in the quasi isothermal process is working, committed system on external bodies.
Enthalpy H-the thermodynamic potential of the state of the system is in thermodynamic equilibrium in the selection of the independent variables as pressure, entropy, and the number of particles.
Enthalpy or energy of the extended system E is the sum of the internal energy of the gas U and the potential energy of the piston with the load E potent = PSx = PV:
Enthalpy is the sum of the internal energy of the body and the work that must be expended to enter the body of volume V in an environment having a pressure P and located the body in equilibrium. Enthalpy H is similar to the internal energy and other thermodynamic potentials have a definite value for each state, which is a function of the state [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . ΔH = H 2 -H 1 (4) Changes Enthalpy does not depend on the way the process, it is defined only the initial and final state of the system. If the system in any way be returned to its original state (cyclic process), then change any of its parameters is a function of the state is zero, hence ΔH = 0.
In the construction of relativistic thermodynamics (taking into account the special theory of relativity), a convenient approach is to use the so-called invariant enthalpy.
In this approach, the temperature T is defined as the Lorentz-invariant. Entropy S is also invariant. Since the walls of the system affect the independent variable is the pressure P, and therefore the D DAVID PUBLISHING thermodynamic potential as it is convenient to take enthalpy.
For such a system enthalpy and momentum of the system g form a 4-vector, and for defining the invariant enthalpy the same in all frames of reference, taken invariant function of the 4-vector:
The basic equation of relativistic thermodynamics is recorded through the differential invariant enthalpy as follows: 
Using this equation, the authors can solve many problems thermodynamics moving systems, if the function H (S, P, N) .
In view of the magnetic field, this equation will be expressed as follows: 
Results and Discussion
Consider the effect of a magnetic field on the internal energy dU and free energy dF. In an external magnetic field, it is given by the vector magnetic induction B and changes the values of the thermodynamic potentials of thermodynamic systems. For example, the increase in internal energy per unit volume of a thermodynamic system to the extent that the magnetic field is equal to the dB [13, 14] :
Accordingly, for the free energy dF, the authors obtain the Eq. (9): dF = −SdT + 1/4π HdB (9)
Conclusions
Thus, the authors have found how thermodynamic functions internal energy dU and free energy dF change in the magnetic field, it have the following forms: dU = TdS + 1/4π HdB dF = −SdT + 1/4π HdB
